CHAPTER XI.

CURVES.

227.    WE have already seen that any two equations will
represent a curve.    By means of the two equations of the
curve, we can, theoretically at any rate, express the three
co-ordinates of any point as functions of a single variable; we
may, for example, suppose the three co-ordinates of any point
of a curve expressed as functions of the length of the arc
measured along the curve from some fixed point.

228.    To find the equations of the tangent at any point of
a curve.

Let &, y> z be the co-ordinates of any point P on the
curve, and let x -f S#, y 4- &/, z 4- $z be the co-ordinates of an
adjacent point Q. Then, if 8s be the length of the arc PQ,
we have, since the arc is ultimately equal to the chord,

Also, since the direction-cosines of the chord PQ are
proportional to 8%, Sy, Sz, and the tangent coincides with the
ultimate position of the chord, the direction-cosines of the
tangent are equal to
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so that the required equations of the tangent at (#, y, z) are
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